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(54) THIN FILM ND FILTER AND ITS PRODUCTION 

(57)Abstract: 

PURPOSE: To obtain an ND filter having excellent durability and uniform spectral 
characteristics all over the visible ray region by selecting two or more kinds of 
metal oxides having specified ranges of refractive index and extinction coefft. as a 
high refractive index film and forming one or more layers on a transparent 
substrate. 

CONSTITUTION: Two or more metal oxides having ranges of refractive index n 
and extinction coefft. k 1.0 to 3.0 for wavelengths in the visible ray region are 
used and applied on a transparent substrate to obtain flat transmission 
characteristics. More preferably, the two or more kinds of metal oxides are 
combination of titanium oxides. Or, by forming a multilayer antireflection film of 
two or more layers containing these metal oxides, reflection characteristics on the 
front and back surfaces of the ND filter can be decreased. By using metal oxides 
as dielectric layers of a multilayer antireflection film, by using layers selected from 
among AI203, Si02, and MgF2 as dielectric layers of a multilayer antireflection 
film, by forming a MgF2 layer as the outermost layer in contact with air, and by 
forming multilayer antireflection films on the both surfaces of a transparent 
substrate, reflection characteristics of the both surfaces can be decreased. 
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